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IN THE CLAIMS 



For the Examiner's convenience, all pending claims, claims 9-51, are reproduced below. 
Kindly amend claims 10, 12, 17, 33^1 and 44^9. 
Kindly cancel, without prejudice, claim 28. 

9. (Unamended) A method of testing a semiconductor structure, comprising: 
a) charging an element of the semiconductor structure; 

b ) applying an electric field perpendicular to a surface of the structure while charging so 



c) interrogating the structure including the charged element with a charged particle beam 



d) analyzing the data to determine the functionality of the element. 

1 0. (Amended) A method as claimed in claim 9, wherein the charging step a) is performed 
using a charged particle beam. 



1 1 . (Unamended) A method as claimed in claim 1 0, wherein the charged particle beam is an 
electron beam. 

1 2. (Amended) A method as claimed in claim 1 1 , wherein the electron beam floods an area 
of the structure, which encompasses the element with electrons. 

13. (Unamended) A method as claimed in claim 1 1 , comprising using the electron beam to 
apply a focused beam of electrons to the element. 



as to determine charging potential and polarity; 



so as to obtain voltage contrast data for the structure; and 
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14. (Unamended) A method as claimed in claim 9, wherein the step of applying an electric 
field comprises providing an electrode spaced from the surface and applying a voltage between 
the structure and the electrode. 

15. (Unamended) A method as claimed in claim 14, wherein the structure is positioned on a 
plate and the voltage is applied between the electrode and the plate. 

16. (Unamended) A method as claimed in claim 9, comprising applying the electric field so 
as to charge the element with a negative potential. 

1 7. ( Amended) A method as claimed in claim 9, wherein the interrogating step c) comprises 
scanning the charged particle beam over the structure and detecting resulting secondary electrons 
so as to obtain voltage contrast data. 

18. (Unamended) A method as claimed in claim 9, comprising obtaining the voltage contrast 
data in the form of an image. 

19. (Unamended) A method as claimed in claim 9, wherein the step of analyzing the data 
comprises comparing the data to reference data such that newly acquired data are compared to a 
plurality of reference data, a defect being determined when the newly acquired data differ to all 
of the reference data. 

20. (Unamended) A method as claimed in claim 9, further comprising controlling the 
temperature of the structure during the test. 

2 1 . (Unamended) Apparatus for testing semiconductor structures, comprising: 

a) means for applying charge to an element of the semiconductor structure; 

b) an electric field generator which applies an electric field perpendicular to a surface of 



the structure so as to determine the potential and polarity of the charge applied 



to the element; 
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c) a charged particle beam device for interrogating the charged element; and 

d) a detector which obtains voltage contrast data from the structure on interrogation with 

the charged particle beam. 

22. (Unamended) Apparatus as claimed in claim 2 1 , wherein the means for applying charge 
comprises a charged particle beam. 

23. (Unamended) Apparatus as claimed in claim 22, where the charged particle beam 
comprises an electron beam, 

24. (Unamended) Apparatus as claimed in claim 21 , wherein the electric field generator 
comprises an electrode spaced from the surface of the structure to which a voltage is applied 
relative to the structure. 

25. (Unamended) Apparatus as claimed in claim 24, wherein the electrode comprises a grid. 

26. (Unamended) Apparatus as claimed in claim 24, wherein the electrode comprises an 
aperture plate. 

27. (Unamended) Apparatus as claimed in claim 24, further comprising a sample plate on 
which the structure is positioned, the voltage being applied between the electrode and the sample 
plate. 

28. (Canceled.) 

29. (Unamended) Apparatus as claimed in claim 27, wherein the electrode is grounded and 
the voltage at the sample plate is selected to determine the potential and polarity of charging. 

30. (Unamended) Apparatus as claimed in claim 24, wherein the voltage can be varied to 
determine the potential and polarity of the charge applied to the element. 
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3 1 . (Unamended) Apparatus as claimed in claim 23, wherein the detector detects secondary 
charged particles from the structure arising from the interrogation with the charged particle 
beam. 

32. (Unamended) Apparatus as claimed in claim 23, frirther comprising a display which 
displays the voltage contrast data. 

33. (Amended) A method of testing a semiconductor structure, comprising: 

a) applying an electron beam of relatively low energy relative to the structure to 

negatively charge electrically floating portions of the structures; 

b) interrogating the structure including the charged portions with a charged particle beam 

so as to obtain voltage contrast data for the structure; and 

c) analyzing the data to determine the functionality of the structure. 

34. (Amended) A method as claimed in claim 33, wherein the electron beam has an energy 
which is less than 20 V relative to the semiconductor structure. 

35. (Amended) A method of detecting electrical defects in a die on a semiconductor wafer, 
comprising: 

a) applying charge to a predetermined region of the wafer such that electrically isolated 

structures in the predetermined region are raised to a voltage relative to 
electrically grounded structures; 

b) probing a portion of the predetermined region so as to obtain voltage contrast data for 

the structures in the portion of the predetermined region of the die; and 

c) analyzing the voltage contrast data to detect structures at voltages different from 

reference voltages that would be anticipated for such structures if such a 
charge were applied and the structures were non-defective, thereby identifying 
defective structures; 
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wherein the step of applying the char^^e is performed so as to apply charge to the predetermined 
re.^ion at a significantly lower resolution than the resolution at which the region is probed. 

36. (Amended) A method as claimed in claim 35 wherein step a) comprises flooding the 
predetermined region with relatively low energy electrons. 

37. (Amended) A method as claimed in claim 36, wherein the flooding step applies electrons 
to at least a major part of the predetermined region in a single step. 

38. (Amended) A method as claimed in claim 35, where step b) comprises scanning a 
charged particle beam across the predetermined region in a series of scan lines which intersect 
the structures. 

39. ( Amended) A method as claimed in claim 38, wherein the charged particle beam scans 
substantially less than the whole area of the predetermined region. 

40. (Amended) A method as claimed in claim 35, wherein step b) comprises obtaining a 
voltage contrast image of the portion of the region. 

41. (Amended) A method as claimed in claim 40, wherein step c) comprises comparing the 
voltage contrast image to an image of corresponding structures at the reference voltages. 

42. (Unamended) A method as claimed in claim 40, wherein step c) comprises comparing the 
voltage contrast image with an image of corresponding structures elsewhere on the wafer and 
determining any differences between the images. 

43. (Unamended) A method as claimed in claim 35, comprising repetitions of steps a) -<;) 
separated by manufacturing process steps applied to the wafer. 
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44. ( Amended) Apparatus for detectin>^ electrical defects in a die on a semiconductor wafer, 
comprising: 

a) means for applying charge to a predetermined region of the wafer such that electrically 

isolated structures in the die are raised to a voltage relative to electrically 
grounded structures; 

b) a probe, having significantly higher resolution than the means for applying charge, for 

obtaining voltage contrast data for a portion of the predetermined region 
containing such structures; and 

c) means for determining reference voltages for such structures, should they be so 

charged and should they be non-defective; and 

d) means for analyzing the voltage contrast data to detect structures at voltages different 

from the reference voltages for such structures, thus determining which 
structures are defective. 

45. (Amended) Apparatus as claimed in claim 44, wherein the probe comprises an electron 
beam probe arrangement which scans an electron beam across the die. 

46. (Amended) Apparatus as claimed in claim 45, wherein the electron beam probe also 
includes a detector for detecting secondary electrons emitted from the die as the electron beam is 
scanned across the die. 

47. (Amended) Apparatus as claimed in claim 45, wherein the electron beam probe scans the 
beam across substantially less than the whole area of the predetermined region. 

48. ( Amended) Apparatus as claimed in claim 44, wherein the means for analyzing voltage 
contrast data compares the voltage contrast data taken from the portion of the predetermined 
region with voltage contrast data obtained from a corresponding region of another device . 
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49. (Amended) Apparatus For detcctin.^ electrical defects in a device on a semiconductor 
wafer, having some structures at ground voltage and other structures at a floating voltage relative 
to ground comprising: 

a) a charged particle beam probe for scanning a charged particle beam across a 



b) a secondary particle detector for obtaining voltage contrast data for the scan lines; and 

c) means for analyzing the voltage contrast data to determine the presence of a structure 



50. (Unamended) Apparatus as claimed in claim 49, wherein the means for analyzing the 
voltage contrast data comprises means for comparing the data with corresponding data obtained 
from another device so as to determine any difference there between. 

5 1 . (Unamended) Apparatus as claimed in claim 49, further comprising a stage for the wafer 
which is capable of moving the wafer relative to the electron beam probe. 



predetermined region of a surface of the device in a series of spaced scan lines 



so as to intersect structures in the device; 



at a different voltage from a reference voltage for that structure should the 
structure be so charged and non-defective, thus identifying defective 



structures. 
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